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DETAILED ACTION 

Applicant's submission, filed 05 May 2008, has been entered and acknowledged by the 
examiner. 

Applicant's arguments filed 05 May 2008 with regard to claims 1-3,12,13,16,18-21,23,25- 
30 have been fully considered but they are not persuasive. 

Applicant's arguments with respect to the remainder of the claims have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 

claims was commonly owned at the time any inventions covered therein were made absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 

the inventor and invention dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 

and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Claims 1-3,12,13,16,18-21,23,25-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lau et al. ("Field Emission from Metal-containing Amorphous Carbon 
Composite Films" Diamond and Related Materials Vol. 10, 1727-1731) in view of Tuck et al. 
(WO 99/28939). 

With regard to claim 1, 

Lau et al. disclose in at least sections 1,2: a layer (C); and a plurality of particles 
(Co,AI,Ti) each comprising as a main component a material which has resistivity lower than 
resistivity of a material of the layer (C), wherein the plurality of particles are arranged in the 
layer. 

Lau et al. do not disclose the emitter device or the density of particles in the layer. 

Tuck et al. do disclose in pages 7, 10, and figure 8 an analogous layer (19) formed on a 
cathode (18) of an emitter device wherein a density of the particles in the layer is 1x10 14 /cm 3 or 
more and 5x10 18 /cm 3 or less, providing a display device. 

It would have been obvious to incorporate the particle density of Tuck et al. into the 
device of Lau et al. in order to provide a display device. 

With regard to claim 12, 

Lau et al. disclose an electron-emitting device according to claim 1, wherein surface 
unevenness of the layer is smaller than 1/10 of its film thickness in rms. 

With regard to claim 13, 

Lau et al. disclose an electron-emitting device according to claim 1, wherein the layer 
comprises carbon as a main component. 
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With regard to claim 16, 

Lau et al. disclose an electron-emitting device according to claims 1, wherein the 
particles comprise metal as a main component. 

With regard to claim 18, 

Lau et al. disclose an electron-emitting device according to claim 1, wherein the particles 
comprise monocrystalline metal as a main component. 

With regard to claim 19, 

Lau et al. disclose additionally in section 3, an electron-emitting device according to 
claim 1, wherein the particles have an average particle diameter of 1 nm or more to 10 nm or 
less. 

With regard to claim 20, 

Lau et al. disclose an electron-emitting device according to claim 1, wherein the layer 
has a thickness of 100 nm or less. 

With regard to claim 21, 

Lau et al. disclose an electron-emitting device according to claim 1. Tuck et al. disclose 
additionally in figure 2b wherein at least two adjacent particles among the plurality of particles 
are arranged 5 nm or less apart from each other. The obviousness of combining the features of 
Tuck et al. with those of Lau et al. was addressed in the rejection of claim 1 . 
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With regard to claim 23, 

Lau et al. disclose an electron-emitting device according to claim 1. Tuck et al. disclose 
wherein a density of the particles in the layer is 1x10 15 /cm 3 or more and 5x10 17 7cm 3 or less. 
The obviousness of combining the features of Tuck et al. with those of Lau et al. was 
addressed in the rejection of claim 1. 

With regard to claim 25, 

Lau et al. disclose an electron-emitting device according to claim 1. While Lau et al. do 
not disclose wherein a concentration of a main element of the particles with respect to a main 
element of the layer is 0.05 atm % or more and 1 atm % or less, the optimization of 
parameters, absent evidence to the contrary, has been held to be obvious to one of ordinary 
skill in the art at the time of the invention. 

With regard to claim 26, 

Lau et al. disclose an electron-emitting device according to claim 1. Tuck et al. disclose 
in at least figure 2b wherein: the plurality of particles (231) are arranged dispersedly in the 
layer as a plurality of groups of particles, each group being constituted by at least two adjacent 
particles; one of the two adjacent particles are placed to be nearer to the cathode electrode 
than the other particle; and the plurality of groups of particles are arranged apart from each 
other by an average film thickness of the layer or more. The obviousness of combining the 
features of Tuck et al. with those of Lau et al. was addressed in the rejection of claim 1 . 

With regard to claim 27, 

Lau et al. disclose an electron-emitting device according to claim 1, wherein the surface 
of the layer is terminated with hydrogen. 
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With regard to claim 28, 

Lau et al. disclose an electron-emitting device according to claim 1. Tuck et al. disclose 
an insulating film (20) which is arranged on the cathode electrode and has a first opening; and 
a gate electrode (21) which is arranged on the insulating film and has a second opening, 
wherein: the first opening and the second opening communicate with each other; and the layer 
is exposed in the first opening. The obviousness of combining the features of Tuck et al. with 
those of Lau et al. was addressed in the rejection of claim 1. 

With regard to claim 29, 

Tuck et al. disclose an electron source, wherein a plurality of the electron-emitting 
devices according to claim 1 are arranged. The obviousness of combining the features of Tuck 
et al. with those of Lau et al. was addressed in the rejection of claim 1 . 

With regard to claim 30, 

Tuck et al. disclose an image display apparatus, characterized by comprising the 
electron source according to claim 29 and a light-emitting member which emits light by being 
irradiated with electrons. The obviousness of combining the features of Tuck et al. with those of 
Lau et al. was addressed in the rejection of claim 1. 

With regard to claim 2, 

Lau et al. disclose in at least sections 1,2: a layer (C); and a plurality of particles 
(Co,AI,Ti) each comprising as a main component a material which has resistivity lower than 
resistivity of a material of the layer (C), wherein the plurality of particles are arranged in the 
layer. While Lau et al. do not disclose wherein a concentration of a main element of the 
particles with respect to a main element of the layer is 0.001 atm % or more and 1 .5 atm % or 
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less, the optimization of parameters, absent evidence to the contrary, has been held to be 
obvious to one of ordinary skill in the art at the time of the invention. 
Lau et al do not disclose the electron emitting device. 

Tuck et al. do disclose in pages 7, 10, and figure 8 an analogous layer (19) formed on a 
cathode (18) of an emitter device, providing a display. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the features of Tuck et al. with 
those of Lau et al. in order to provide a display. 

With regard to claim 3, 

Lau et al. disclose in at least sections 1,2: a layer (C); and a plurality of particles 
(Co,AI,Ti) each comprising as a main component a material which has resistivity lower than 
resistivity of a material of the layer (C), wherein the plurality of particles are arranged in the 
layer. While Lau et al. do not disclose wherein a concentration of a main element of the 
particles with respect to a main element of the layer is 0.001 atm % or more and 1 .5 atm % or 
less, the optimization of parameters, absent evidence to the contrary, has been held to be 
obvious to one of ordinary skill in the art at the time of the invention. 

Lau et al. do not disclose the emitting device or the density of particles. 

Tuck et al. do disclose in pages 7, 10, and figure 8 an analogous layer (19) formed on a 
cathode (18) of an emitter device wherein a density of the particles in the layer is 1x10 14 /cm 3 or 
more and 5x10 18 /cm 3 or less, providing emission sites in a thin layer. 

It would have been obvious to incorporate the particle density of Tuck et al. into the 
device of Lau et al. in order to provide emission sites in a thin layer. 
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Claims 4,14,15,22,24, 5-11, 17, 41-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lau et al (as above), Tuck et al. (as above) and Hirano et al. (USPN 
5986857). 

With regard to claim 4, 

Lau et al. disclose in at least sections 1,2: a layer comprising carbon (C) as a main 
component; and a plurality of particles (Co,AI,Ti) comprising metal selected from Co, Ni, and 
Fe as a main component, wherein the plurality of particles are arranged in the layer. 

Lau et al. do not disclose the emitting device particle arrangement nor the hydrogen 
content. 

Tuck et al. do disclose in pages 7, 10, and figures 8, 2b an analogous layer (19) formed 
on a cathode (18) of an emitter device Tuck et al. disclose in at least figure 2b wherein the 
plurality of particles (231) are arranged wherein in at least two adjacent particles one of the two 
adjacent particles are placed to be nearer to the cathode electrode than the other particle, 
providing a display device. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the features of Tuck et al. with those of Lau et al in order to 
provide a display device. Additionally, Hirano et al. disclose in at least column 2, incorporating 
hydrogen into the amorphous carbon film (as of Lau) in order to reduce internal stress. It would 
therefore have been obvious to one of ordinary skill in the art at the time of the invention to 
incorporate the hydrogen content disclosed by Hirano et al. Into the layer of Lau et al. The 
optimization of parameters, absent evidence to the contrary, has been held to be obvious to 
one of ordinary skill in the art at the time of the invention. 
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With regard to claim 14, 

Lau et al. disclose an electron-emitting device according to claims 4. While Lau et al. do 
not disclose wherein an average concentration of hydrogen with respect to carbon in the layer 
is 0.1 atm % or more, the optimization of parameters, absent evidence to the contrary, has 
been held to be obvious to one of ordinary skill in the art at the time of the invention. 

With regard to claim 15, 

Lau et al. disclose an electron-emitting device according to claim 4, wherein the layer 
comprising carbon as a main component has an sp 3 bonding. 

With regard to claim 22, 

Lau et al. disclose an electron-emitting device according to claim 4. While Lau et al. do 
not disclose the density of particles in the layer, Tuck et al. do disclose a density of the 
particles in the layer is 1x10 14 /cm 3 or more and 5x10 18 /cm 3 or less. The obviousness of the 
combination of the features of Lau et al. with those of Tuck et al. was addressed in the 
rejection of claim 4. 

With regard to claim 24, 

Lau et al. disclose an electron-emitting device according to claim 4. While Lau et al. do 
not disclose wherein a concentration of a main element of the particles with respect to a main 
element of the layer is 0.001 atm % or more and 1.5 atm % or less, the optimization of 
parameters, absent evidence to the contrary, has been held to be obvious to one of ordinary 
skill in the art at the time of the invention. 
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With regard to claims 5-11, 17, 41-46, 

Lau et al. disclose in at least sections 1,2 a layer containing carbon (C) as a main 
component wherein a plurality of groups of particles (Co, Al, Ti) which are constituted by at 
least two particles which comprise metal selected from Co, Ni, and Fe as a main component, 
and are arranged in the layer; each of the particles comprises as a main component a material 
which has resistivity lower than resistivity of a material of the layer, graphene being arranged 
between adjacent particles. While Lau et al. do not disclose the layer containing 1atm% or 
more and 20 atm% or less with respect to a carbon element, the optimization of parameters, 
absent evidence to the contrary, has been held to be obvious to one of ordinary skill in the art 
at the time of the invention. 

Lau et al. do not disclose the arrangement of the particles or the emitting device, nor the 
hydrogen content. 

Tuck et al. do disclose in pages 7, 10, and figures 8, 2b, 10a an analogous layer (19) 
formed on a cathode (18) of an emitter device having a light emitting member (68) wherein the 
adjacent two particles are arranged in a range of 5 nm or less; one of the adjacent two particles 
is arranged to be nearer to the cathode electrode (18) than the other particle; and the plurality 
of groups of particles (231 ) are arranged apart from each other by an average film thickness of 
the layer or more, providing a display device. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to combine the features of Lau et al. with those of 
Tuck et al. in order to provide a display device. Additionally, Hirano et al. disclose in at least 
column 2, incorporating hydrogen into the amorphous carbon film (as of Lau) in order to reduce 
internal stress. It would therefore have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the hydrogen content disclosed by Hirano et al. Into the 
layer of Lau et al. The optimization of parameters, absent evidence to the contrary, has been 
held to be obvious to one of ordinary skill in the art at the time of the invention. 
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Response to Arguments 

While the applicant argues that Tuck discloses only a surface density (page 10), as 
opposed to the claimed volume density, the examiner asserts that the surface density, 
combined with the disclosed thickness (page 7) teaches the claimed density. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to CHRISTOPHER M. RAABE whose telephone number is (571)272-8434. 
The examiner can normally be reached on m-f 7am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Christopher Raabe/ 

/Mariceli Santiago/ 

Primary Examiner, Art Unit 2879 



